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0 INHIBITOR OF DENATURED LDL FORMATION. 

© A pharmaceutical composition containing as the active ingredient a compound which presents low-density 
lipoproteins (LDL) represented by the compounds of formula (I) from being negatively charged. This composition 
inhibits the LDL from undergoing denaturation (oxidation) necessary for the recognition by a scavenger acceptor, 
and Is used for treating arteriosclerosis, peptic ulcer, cancer, ischemic organ disease, Inflammation and 
pulmonary silicosis. 
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TECHNICAL FIELD 

This invention relates to a compound which suppresses the formation of denatured LDL. More 
particularly, it relates to a drug, which suppresses the negative charge of LDL and thus inhibits the 
5 denaturation of LDL needed in the recognition of LDL by a scavenger receptor, available as a remedy for. 
e.g.. arteriosclerosis. The present invention further provides a method for screening a remedy for, e.g.. 
arteriosclerosis which comprises examining the negative charge of LDL by agarose gel electrophoresis. 

BACKGROUND ART 

10 

The most common cause of ischemic cardiac diseases based on coronary lesions is arteriosclerosis. A 
number of clinical tests have indicated that ischemic cardiac diseases closely relate to blood cholesterol 
level. Thus it has been pointed out that hypercholesterolemia increases the risk of arteriosclerosis. It is 
believed that cholesterol transported in the blood is mostly carried by LDL (Low Density Lipoprotein) and 

75 thus LDL plays an important role in the occurrence of hypercholesterolemia. Brown et al. have clarified that 
defective LDL receptors, which would take up LDL (i.e.. the carrier of cholesterol), are observed in cells of 
patients having familial hypercholesterolemia who show hereditarily high blood cholesterol levels and 
frequently die young from ischemic cardiac diseases and that said patients lack the ability to metabolize 
LDL in the blood [refer to J. Biol. Chem., 249. 5153 (1974)]. However Brown et al. have also pointed out that 

20 the metabolic pathway of cholesterol viaTbL receptors does not directly relate to arteriosclerosis since 
those who have normal LDL receptors also suffer from arteriosclerosis. Although the metabolism of 
cholesterol with the LDL receptors is not effected In the case of familial hypercholesterolemia, macrophage- 
derived foam cells, in which cholesterol is accumulated, are observed on the arterial wall in the early stages 
of an arteriosclerosis lesion [refer to Med. Clin. North Am., 66, 335 (1982)]. Thus Brown et al. assumed that 

25 there might be another metabolic pathway of cholesterol whTch is not mediated by LDL receptors. Further, 
they considered that macrophages, which scarcely take up cholesterol, would take up LDL modified in vivo 
and thus induce the formation of foamed cells. As a result, they have determined that chemically denatured 
acetyl LDL (AcLDL) is taken up by macrophages and induces the formation of foamed cells. 

However there is little possibility that AcLDL occurs in vivo. In order to clarify the significance of the 

30 aforesaid pathway, therefore, it is required to prove that the modification or denaturation of LDL through a 
reaction, which can occur in vivo in practice, induces the disordered accumulation of cholesterol by 
macrophages. (The AcLDL receptor is called a scavenger receptor while the accumulation of cholesterol in 
the cells via the aforesaid receptor is called a scavenger pathway.) With respect to the modification which 
might occur in vivo., it has been shown that LDL modified by endothelial cells is taken up not by LDL 

35 receptors but by macrophages via the scavenger pathway and that the modification of LDL with endothelial 
cells is the same as the oxidative modification of LDL with Cu^* [refer to Proc. Natl. Acad. Scl., USA, 78, 
6499 (1981); Proc. Natl. Acad. Sci.. USA, 81. 3883 (1984)]. It has been reported that the formation"^f 
TBARS (Thiobarbituric Acid Reactive Substances) in LDL, which mainly consists of cholesterol esters, 
phospholipdis and apo 8-100, is promoted by the reaction with free amino groups of lysine in the apo B- 

40 100 lipid free radicals fonned as the result of the oxidative reaction, the conversion of phosphatidylcholine 
into lysophosphatidylcholine and the peroxidative reaction of lipids [refer to Proc. Natl. Acd. Sci., USA, 81 , 
3883 (1984)]. Thus it has been found out that the oxidatively modified LDL (oxidized LDL) would induce the 
accumulation of cholesterol in cells via the scavenger pathway as denatured LDL capable of occurring in 
vivo. There have been several reports relating to the possibility of the existence of the oxidized LDL in vivo 

45 [refer to Science, 241, 215 (1988) etc.]. Furthermore, a human scavenger receptor gene was recently 
cloned and thus the facts of the scavenger receptor have been clarified [refer to Proc. Natl. Acad., Sci., 
USA, 87, 9133 (1990)]. 

DISCLOSURE OF THE INVENTION 

50 

The present inventors have studied drugs capable of suppressing the formation of denatured (oxidized) 
LDL and considered that a substance capable of suppressing the negative charge of LDL would suppress 
the denaturation of LDL required in the recognition of LDL by scavenger receptors. Further, they have found 
out that a compound having the aforesaid properties is available as a remedy for arteriosclerosis. The 
55 aforesaid effect of suppressing the negative charge of LDL may be easily confirmed by agarose gel 
electrophoresis. 

As will be shown by the Test Examples given hereinbelow, the present inventors have found out 
compounds capable of suppressing a substantial change in charge of LDL caused by the oxidative 

3 
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modification with Cu^ by using agarose gel electrophoresis. They have furthermore proved, by degradation 
assay with the use of mouse peritoneal macrophages, that the aforesaid compounds suppress the formation 
of oxidized LDL with Cu^^ and thus inhibit the uptake of said LDL into cells via the scavenger pathway. 
They have furthermore found out that these compounds suppress the TBARS level increased by the 

6 oxidation with Cu^* and that the effect of suppressing the TBARS level correlates to the effect of 
suppressing the mobility in agarose gel electrophoresis. The present invention relates to the use of a 
compound capable of suppressing the negative charge of LDL as a drug, in particular, a remedy for 
arteriosclerosis. The change in the negative charge of LDL can be confirmed by agarose gel elec- 
torophoresis or by examining the effect of suppressing the TBARS level. The compounds having the 

10 aforesaid effects are further available as a treatment for peptic ulcers, cancer, ischemic organopathy, 
Inflammation and pulmonary diseases caused by, for example, silicon dust, in addition to arteriosclerosis. 

Now and example of the compound of the present invention and a method for producing the same will 
be illustrated. 

1) A compound represented by the following general formula (I): 

75 



20 



55 




(I) 



25 wherein Ri, R2, R3 and R4 are each selected from a group consisting of a hydrogen atom, a 

hydroxy group, an optionally branched alkyl group having 1 to 5 carbon atoms, an alkoxy group having 1 
to 5 carbon atoms, a methylthio group, a trimethylsilyloxy group, a methylenedioxy group, a halogen 
atom and a phenyl group; 

R5 is selected from a group consisting of a group represented by the following general formula : 

30 

-CH(CH2), Re 
I ^ (I) - 1 

R7 

35 

wherein R7 is selected from a group consisting of a hydrogen atom, an alkyl group having 1 to 5 
carbon atoms, an afkenyl group having 1 to 5 carbon atoms, a phenyl group and a cyano group; 
k is an integer of from 0 to 8; and 

Rs is selected from a group consisting of an optionally branched alkyl group having 1 to 20 carbon 
40 atoms, an optionally branched alkenyl group having 1 to 20 carbon atoms optionally substituted with a 
phenyl group, an optionally substituted phenyl group, an optionally substituted heterocyclic group, a 
cycloalkyi group having 3 to 8 carbon atoms, a naphthyl group, an adamantyl group, a tosyloxy group, a 
hydroxy group and a group represented by the following general formula: 

45 CO2R9 

wherein R9 is selected from a group consisting of a hydrogen atom and an alkyl group having 1 to 5 

carbon atoms; 

a group represented by the following general formula (l)-2: 

50 




(I) - 2 



- (CH2)^Ri2 



wherein Rio is selected from a group consisting of 0, S and NCN; 

Rn represents a hydrogen atom or an optionally branched alkenyl group having 1 to 20 carbon 



4 
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10 



atoms; 

I is an integer of 0 or 1 ; 

m is an Integer of from 0 to 10; and 

Ri2 is selected from a group consisting of an optionally branched alkyi group having 1 to 10 carbon 
atoms, an alkenyl group having 1 to 5 carbon atoms optionally substituted with a phenyl group, an alkoxy 
group having 1 to 5 carbon atoms, an optionally substituted phenyl group, a trifluoromethyl group, an 
alkylthio group having 1 to 20 carbon atoms, a halogen atom, a pyridyl group and a chloromethyl group; 
a decalyl group, a tetralyl group, an adamantyl group, a tosyl group and a chromanyl group; and 
Rs is selected from a group consisting of a hydrogen atom, an alkyI group having 1 to 20 carbon atoms, 
a group represented by the following general formula (l)-3: 



-(CH2)„-R,3 (I) -3 

wherein n is an integer of from 1 to 6; and Ria is selected from a group consisting of a hydroxy 
75 group, an optionally substituted phenyl group, a cyclohexyl group and an optionally substituted carboxyl 
group; 

a group represented by the following general foumula (l)-4: 



20 




CH2 CH = 




Rl4 



(I) - 4 



25 wherein p is an integer of from 1 to 3; and 

Ru represents a hydrogen atom or an optionally branched alkyl group having 1 to 20 carbon atoms; and 
a group represented by the following general formula (l)-5: 



30 



-CH2 CH = CHRis (I) -5 

wherein Ris represents a hydrogen atom or a phenyl group; or 
Rs may form each of the groups represented by the following general formulae together with R5: 



35 



40 



45 



and 




(CH2 ) I 0CH3 



( CH2 ) 9 CH3 , 




CO2 CH3 



50 



55 



or a salt thereof. 

2) A compound represented by the following general formula (II): 




(ID. 



20 



R2 



R 



19 



5 
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wherein Rig, Ri7, Rib and Ris are each selected from a group consisting of a hydrogen atom, a 
hydroxy group, an optionally branched alkyi group having 1 to 5 carbon atoms and an alkoxy group 
having 1 to 5 carbon atoms; 

R20 is selected from a group consisting of 0, S, a methylene group and a phenyiene group; and 
5 R21 a group represented by the following general formula (ll)-1: 

- NHR22 (II) - 1 

wherein R22 is selected from a group consisting of an optionally branched alkyI group having 1 to 15 
70 carbon atoms, an optionally branched alkenyl group having 1 to 15 carbon atoms and a benzyl group; 
and an optionally branched alkenyl group having 1 to 20 carbon atoms; 
or a salt thereof. 

3) A compound-represented by the following general formula (III): 



7S 



20 



25 



30 



35 



40 



50 



R24O-/ c - R25 - R26 (III) 

wherein R23 and R24 represent each a hydrogen atom or an acetyl group; 
R25 represents -NH- or a group represented by the following general formula: 

(CH2)q 

wherein q is an integer of from 0 to 3; 

R26 is selected from a group consisting of a group represented by the following general formula (III)- 

1: 



0 

- (CH2)yNHC-(^ V OR28 (III) - 1 



wherein r is an Integer of from 1 to 15; and 
R27 and R2B represent each a hydrogen atom or an acetyl group; 
a group represented by the following general formula (lll)-2: 

- NH -^^^^C02 R29 (III) - 2 




wherein R29 represents an alkyI group having 1 to 5 carbon atoms; 
45 an optionally substituted phenyl group, an optionally substituted piperazinyl group and a pyridyl group; 
or a salt thereof. 

4) A compound represented by the following general formula (IV): 




55 R3 2...^:?>ss_^ (IV) 

R33 



6 
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wherein R30 and R31 represent each a hydrogen atona or a hydroxy group; and 
R32 and R33 represent each a hydrogen atom or a halogen atom; 
or a salt thereof. 

5) A compound represented by the following general formula (V): 




R35 



(V) 



R36 



wherein R3* forms a 5- to 7-membered ring which is optionally substituted and may contain 1 or 2 
75 nitrogen atoms; and 

Rss and R36 are each selected from a group consisting of a hydrogen atom, an optionally branched 
alkyl group having 1 to 20 carbon atoms and an optionally sut>stltuted alkenyl group having 1 to 20 
carbon atoms; 
or a salt thereof. 

20 6) a compound represented by the following general formula (Vt): 



R 



38 




(VI) 



wherein R37, Ras, R39 and R^o are each selected from a group consisting of a hydrogen atom, a 
hydroxy I group and an alkoxy group having 1 to 5 carbon atoms; 
R41 is a group represented by the following general formula (Vl)-1: 



35 



40 



R45 
I 

C - CH2 - 
I 

R46 



(VI) - 1 



45 



50 



wherein R45 and Rag are each selected from a group consisting of a hydrogen atom, a hydroxy 
group and an alkyl group having 1 to 5 carbon atoms; 
or each of the groups represented by the following general formulae: 



0 

II 
C 



- CH2 - 



and 



CH3 
I 

- C = CH 



R+2 is an oxygen atom or a group represented by the following general formula (VI)-2: 



55 



- NR47 - (VI) - 2 

wherein R47 is selected from a group consisting of a hydrogen atom, an alkyl group having 1 to 5 
carbon atoms and a benzyl group; and 

R43 and R44 are each selected from a group consisting of a hydrogen atom, an alkyl group having 1 to 5 
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carbon atoms and an optionally substituted phenyl group; 
of a salt thereof. 

The compound represented by the general formula (I) may be obtained by, for example, the following 
methods. 

a) It may be generally synthesized by the following method. 



10 



15 




NHa + Rs X 



(2) 




NHRs 



20 



25 



(3) + Re X* 



(4) 




30 



b) When Rs is a CH2R5' group, the following method may be used. 



35 



40 



(1) + Rs* CHO 
(5) 



reducing agent 
[H] 

. (3) 




N = CHRs' 



45 c) When Rg is a CH2R6* group, the following method may be used. 



50 



(3) Re' CHO 

(7) 



(I) 



d) When Rs is a CHRs'Rs" group and Rs is a hydrogen atom, the following method may be used. 



55 



8 
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10 



15 



(5) + Rs" MffX" 

(8) 




CHRs ' Rs " 



(I) 



e) When Rs is a CH2RS' group and Rs is a hydrogen atom, the following method amy be used. 



20 



(1) 



Rs' COCfi 
(9) 



or Rs' CO2H, 
(10) 



25 



dicyclohexylcarbodiimide (DCC) 



30 



95 



R2 



R: 



Rl 

reducing agent 

^-A, [Hi 

y-NHCORs » 

R4 

(II) 



40 



45 




CH2 Rs' 



(I) 



f) When the general formula (I) is represented by the following general formula (I*), the following method 
50 may be used. 



55 
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70 



15 



25 



30 



40 



CR, 




(I)' 




0 + Re NH2 -» 0=/ VnRs 



(12) (13) (14) 



^ reducing agent Bu 



» HO — (/ VS- NHRe 



(15) 



(15) + Rs" NCY » (I) ' 

(16) 



When Y is an oxygen atom, in particular, the following method may be used. 

35 Rs'" COCA 

(17) 

(15) > (I)' 



or, (Rs ' 00)20 
(18) 



wherein Ri , R2, R3, R4, Rs and R^ are as defined above; 
45 X, X*. and X" are the same or different and each represents a leaving group; and 

Y represents 0 or S. 

The reaction for obtaining the compound of the general formula (3) from the compound of the 
general formula (I) and the compound of the general formula (2) and the reaction for obtaining the 
compound of the general formula (I) from the compound of the general formula (3) and the compound of 
50 the general formula (4) may be performed in a solvent such as N.N-dimethylformamide in the presence 
of, for example, 1,8-diazabicyclo[5,4,0]-7-undecene (DBU) or sodium hydride under stirring at CC. 

The reaction for obtaining the compound of the general formula (6) from the compound of the 
general formula (I) and the compound of the general formula (5) may be performed in a solvent such as 
benzene by heating under reflux. The reaction for obtaining the compound of the general formula (3) 
65 from the compound of the general formula (6) may be performed in a solvent such as methanol in the 
presence of. for example, sodium borohydride under stirring at room temperature. 

The reaction for obtaining the compound of the general formula (I) from the compound of the general 
formula (3) and the compound of the general formula (7) may be performed in a solvent such as 



10 
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acetonitrlle in the presence of, for example, sodium cyano borohydride or acetic acid under stirring at 
room temperature. 

The reaction for obtaining the compound of the general formula (I) from the compound of the general 
formula (5) and the compound of the general formula (8) may be performed in a solvent such as 
s tetrahydrofuran by heating under reflux. 

The reaction for obtaining the compound of the general formula (11) from the compound of the 
general formula (1) and the compound of the general formula (9) may be performed in the presence of, 
for example, triethylamine in a solvent such as chloroform under stirring. The reaction for obtaining the 
compound of the general formula (I) from the compound of the general formula (11) may be performed 
10 in the presence of. for example, lithium aluminum hydride in a solvent such as tetrahydrofuran by 
heating under reflux. 

The reaction for obtaining the compound of the general formula (14) from the compound of the 
general formula (12) and the compound of the general formula (13) may be performed by suspending In, 
for example, benzene in the presence of, for example, p-toluenesulfonic acid and heating under reflux. 
75 The reaction for obtaining the compound of the general formula (15) from the compound of the general 
formula (14) may be performed by suspending in, for example, ethanol in the presence of, for example, 
sodium borohydride and stirring at room temperature. 

The reaction for obtaining the compound of the general formula (I)* from the compound of the 
general formula (15) and the compound of the general formula (18) may be performed by stirring in a 
20 solvent such as pyridine at room temperature. 

Examples of the leaving groups represented by X, X' and X" in the formula include halogen atoms 
such as chlorine, bromine and iodine atoms. 

The compound represented by the general formula (II) may be obtained by. for example, the 
following method. 

25 g) When R20 Is a methylene group and R21 is NHR22> it may be synthesized by the following method. 



30 



Rl7 



R16 




CHO + H2 N - R22 



35 



40 



45 



Rl7 



R 



18 




reducing agent 
[H] 



CH = NR22 



50 



55 



R16 




CH2 NHR22 



11 
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h) When R21 is NHCH(CH3)R22', the following method may be used. 



70 



Rl7 



Rl6 




0 
II 

R20 - NH2 + H3 C - C - R22' 

(23) 



76 



20 



R 



17 



R 



18 



Rl6 




CH3 
I 

R20 - NHCHR22' 



25 



30 



35 



wherein Rig. R17. Ri8> R19, R2o> R21 and R22 are as defined above. 

The reaction for obtaining the compound of the general formula (21) from the compound of the 
general formula (19) and the compound of the general formula (20) may be performed In the presence 
of, for example, p-toluenesulfonic acid In a solvent such as benzene by heating under reflux. The 
reaction for obtaining the compound of the general formula (II) from the compound of the general formula 
(21) may be performed in the presence of, for example, sodium borohydride in a solvent such as 
methanol by stirring at room temperature. 

The reaction for obtaining the compound of the general fonmula (II) from the compound of the 
general formula (22) and the compound of the general formula (23) may be performed in the presence 
of, for example, sodium borohydride cyanide, sodium sulfate anhydride, acetic acid and dry methanol 
under a nitrogen gas stream by stirring at room temperature. 

The compound represented by the general formula (III) may be obtained by. for example, the 
following method. 

i) When R25 is -NH-, it may be synthesized as follows. 



40 



45 



R23O 



0 

II 

C - OH + H2 N - R26 



(24) 



(25) 



50 



R23O 



R 



2 4 



li 



N - R26 
H 



(III) 



55 



wherein R23, R24. R25 and R26 are as defined above. 

The reaction for obtaining the compound of the general formula (111) from the compound of the 
general formula (24) and the compound of the general formula (25) may be performed as follows. First, 



12 
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the compound of the general formula (24) Is heated under reflux in a solvent such as chloroform in the 
presence of, for example, thionyl chloride to thereby give an acid chloride. Next, the compound of the 
general formula (25) and the acid chloride obtained above are stirred in a solvent such as chloroform in 
the presence of, for example, triethylamine at room temperature. Thus the compound of the general 
5 formula (III) was obtained. 

The compound represented by the general formula (IV) may be obtained by, for example, the 
following methods. 

j) It may be generally synthesized as follows. 




(IV) 

k) When Rao and Rai are each OH, it may be synthesized by the following method. 




(28) (IV) 

45 

wherein R30. R31 . R32 and Raa are as defined above. 

The reaction for obtaining the compound of the general formula (IV) from the compound of the 
general formula (26) and the compound of the general formula (27) may be performed in a solvent such 
so as methanol In the presence of, for example, potassium hydroxide by stirring at room temperature. 

The reaction for obtaining the compound of the general formula (IV) from the compound of the 
general formula (28) may be performed by suspending the compound of the general formula (28) in, for 
example, hydroiodic acid and then heating under reflux. 

The compound represented by the general formula (V) may be obtained by, for example, the 
65 following method. 

1 ) It may be generally synthesized as follows. 



13 
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5 




R36 

(29) (30) (V) 

10 

wherein R34 . R35 and R36 are as defined above; and 
X represents a leaving group. 

The reaction for obtaining the compound of the general formula (V) from the compound of the 
75 general formula (29) and the compound of the general formula (30) may be performed in a solvent such 
as dimethylformamide in the presence of, for example, DBU under stirring. 

Examples of the leaving group represented by X in the formula include halogen atoms such as 
chlorine, bromine and iodine atoms. 

The compound represented by the genera! formula (V!) may be obtained by, for example, the 
20 following method. 

m) When the general formula (IV) corresponds to the following general formula (VI)': 



R37 



25 




(VI)' 



R39 R40 



it may be synthesized by the following method: 



40 




+ 2CH3 COCH3 > (VI) • 



R39 *R4 0 

(31) 



45 wherein R37, Ras, R39 and R+o are as defined above. 

The reaction for obtaining the compound of the general formula (IV)' from the compound of the 
general formula (31) may be performed in the presence of, for example, acetic acid by heating under 
reflux. 

50 FUNCTION 

The compound of the present invention suppresses the negative charge of LDL and thus suppresses 
the denaturation of LDL required in the recognition of LDL by a scavenger receptor. This function may be 
confirmed by, for example, the examinations as shown below. 
55 (1) The amount of thiobarbituric acid reactive substances. 

(2) Effect on lipoperoxide radicals formed by autoxidation of linoleic acid. 

(3) Measurement of electrophoretic mobility in agarose gel. 

(4) Measurement of degradation in mouse peritoneal macrophages. 

14 
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(Method) 

The biological properties of the compounds as shown hereinafter were examined by the following 
methods. 

5 (1 ) The amount of thiobarbituric acid reactive substances: 

5 uM of Cu^^ was added to rabbit LDL, prepared by the method reported by Havel et al.. followed 
by heating. Then the antioxidative effect of each compound was examined by using the thiobarbituric 
acid reactive substances (TBARS) thus formed as the guidance. Table 1 shows the results. 
(2) Effect on lipoperoxide radicals formed by autoxidation of linoleic acid (antioxidative effect): 
10 The effect on lipoperoxide radicals formed by autoxidation of linoleic acid was examined by using a 

firely luciferin derivative (2-methyl-6-(p-methoxyphenyl)-3,7-dihydroimidazo[1 ,2-a]pyrazin-3-one: MCLA) 
as a sensitizer for the lipoperoxide radicals. 0.5 ml of an n-butanol solution containing 0.2 uM of MCLA 
and 10 mM of linoleic acid was introduced into a vial for luminescence analysis and the luminescence 
due to autoxidation was measured in a thermostat at 37' C. Table 2 shows the results. 
75 (3) Measurement of electrophoretic mobility in agarose gel: 

Rabbit or human blood collected in EDTA was centrifuges at 4* C at 3,000 rpm for 30 minutes to 
thereby give the plasma. To the obtained plasma, were added EDTA-NaNa (a 5% solution of pH 7.4) and 
a benzamidine solution (60 mg/ml) respectively in amounts of 0.8 ml and 0.5 ml per 100 ml of the 
plasma. Then rabbit or human LDL (1.019 < d < 1.063) was prepared by ultracentrifugation in 
20 accordance with the method of Havel et al.*. After performing the ultracentifugation again, the LDL was 
washed and concentrated. Then it was dialyzed against a 150 mM NaCI - 2 mM Na2HP04 solution at 
4 • C and KBr was removed. The protein content was determined by Lowry method** and then the LDL 
was subjected to the subsequent procedure. 
(Measurement of electrophoretic mobility in agarose gel) 
25 10 uM of Cu^^ and a specimen were added to an LDL-containing solution (3.00 ug protein/ml). After 

incubating at 37*C for approximately 24 hours, a portion (1 ul) thereof was applied onto an agarose gel 
film (Universal Film, manufactured by Corning Co.) and then subjected to electrophoresis (Agarose Gel 
Electrophoresis System for Lipoprotein, manufactured by Corning Co.). Thus the mobility was measured 
by staining lipids with Fat Red 7B. Table 3 shows the results. 
30 (4) Measurement of degradation in mouse peritoneal macrophages: 

Thioglycollate was intraperitoneally administered to a mouse. After 3 days, peritoneal macrophages 
were collected from the mouse and incubated in an RPMI 1640 medium containing 10% of FBS. The 
macrophages were used in the 
examination on the next day. 
35 ^25|.LpL was prepared from LDL by using Na^25| accordance with McFarian's method***. Free was 
removed by passing the mixture through a PD-10 column (manufactured by Pharmacia) and dialyzing. 
Further, the mixture was passed through an NAP-5 column (manufactured by Pharmacia) to thereby remove 
EDTA. To a solution containing the ^25|-ldl (50 - 100 ug protein/ml), were added 5 to 25 rM of Cu^* and a 
specimen. After incubation at 37 *C for approximately 24 hours, ^^l-oxidized LDL was obtained. 5 ug 
40 protein/ml of the obtained ^^Sf-oxidized LDL was added to the mouse peritoneal macrophages (3 x 10^ /well 
in a 24-well plate) and then incubated at 37 'C for 5 hours. Then the ^^si-tyrosine thus liberated into the 
medium was counted in accordance with the method reported by Goldstein et al.****. The protein of the 
macrophages was determined by Lowry Method** and thus the degradation per mg protein of the 
macrophages was determined. 
45 In order to determine the nonspecific degradation, maleyl BSA, which is the ligand for scavenger 
receptors, was added to the cells in such an amount as to give a final concentration of 200 tig/ml together 
with the ^^l-oxidized LDL in the case of each specimen. As the equation given hereinbelow shows, the 
effect of each specimen was calculated by subtracting the nonspecific degradation from the total degrada- 
tion. Table 4 shows the results. Reference employed in the above (1) to (4): *Havel, R.J. et al., J. Clon. 
50 Invest., 34, 1345 - (1955) **Lowry, O.H. et a!., J. Biol. Chem.. 193, 265 - (1951) •**McFariane, A.S. et al.. 
Nature, 182, 53 - (1958) ****Goldstein, J.L. et al.. Method in Enzymology, 98, 241 - (1983). 
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Table 1 



5 




Formed TEARS (%) ** 




Compound 


(Compound cone. 10 M) 


-5 

(Compound cone. 10 M) 


70 


1 

2 


• 

49 
56 


33 

• 

31 




3 


51 


35 


75 1 


8 


55 


31 




9 


78 


57 




10 


25 


9 


20 


26 


27 


12 




27 


29 


12 


25 


28 

i 29 


30 
39 


13 
20 




30 


57 


26 




35 


52 


28 

• 




41 


63 


16 




42 


72 


19 


35 


43 


94 


62 




44 


D D 


13 


40 


45 
46 


80 
69 


15 
13 




47 


76 


17 


45 


48 


90 


40 




49 


78 


39 




50 


70 


17 


SO 


51 


32 

■ ^ 


16 



55 
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Table 1 (contd. ) 



5 




Formed TBARS (%) ** ' ' 




Compound* 


-'6 

(CompounTd cone. 10 M) 


-5 

(Compound cone. 10 M) 


70 


52 


■ 

43 


13 




53 


38 


* 

13 




54 


46 


16 


15 


S5 
%j «j 


46 


20 






77 


59 






34 


12 


20 










60 


46 


17 




64 


38 


17 


25 


67 


55 


35 




6<3 


36 


18 




70 


25 


18 


iSU 


71 


20 


7 

4 




7R 


38 






77 


31 


17 


35 


Til 


29 


14 




TQ 
f 9 


46 


19 




80 


33 


17 


40 










81 


25 


15 




82 


34 


15 


45 


83 


28 


15 




85 


64 


20 




86 


52 


27 


50 


90 


26 


9 



17 
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Table 1 (contd. ) 



5 




Formed TI 


JARS (%) ** 




Compound* 


""6 

(Compound cone. 10 M) 


~5 

(Compound cone. 10 M) 


70 


94 


87 


63 

* 




95 




29 




96 


67 


43 




97 


44 


24 






7<} 


43 




99 


79 


47 


20 


100 


81 


13 




1 m 

X\/ JL 


41 

• 


18 


25 


102 


27 


15 




103 

JL V/ O 


23 


8 




104 


31 


23 


30 


JL V O 


22 

« « 


8 




1 OR 


1 6 


8 




^ OT 


20 


7 


35 


1 Oft 
xuo 


21 
^x 

■ 


8 




1 no 


90 


1 0 

X w 


40 


110 


16 


7 




113 


66 


29 




114 


94 


93 


45 


115 


71 


15 




116 


61 


33 




117 


63 


35 


SO 


118 


56 

i 


37 

- -- - - 



55 
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Table 1 (contd. ) 











• « 


1 


5 






Formed TEARS {%) 






ComDOund* 




. 10 ^ M) 


(Compound 






119 


66 






26 


70 














120 


66 






24 




121 


68 






44 


75 


122 


68 






31 




123 


73 






39 




125 


25 






12 


20 


126 


41 






16 




127 


86 






14 




128 


93 






65 
















130 


98 






87 




136 


71 






51 


30 


137 


53 






42 




138 


35 






18 




139 


87 






45 


35 


140 


65 






36 




142 


68 






41 




144 


88 






89 


40 














145 


91 






84 




146 


88 






88 


45 


147 


69 






13 




148 


71 






19 




149 


73 






19 


50 


152 


63 






33 



55 
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Table 1 (contd.) 







Formed TBARS {%) 


5 




~ 6 

(Compouiid cone. lO" M) 


-5 

(Compound cone. 10 M) 




157 


87 


68 


10 


158 


94 


47 




159 


88 


85 


to 


167 
170 


95 
83 


96 
26 




172 


12 


4 


20 


174 


69 


34 




176 


65 


29 




177 


49 


23 

mm 


25 


178 


90 


83 




179 


63 


15 


30 


180 
182 


64 

51 


17 
18 




183 




it T 
4 / 


35 


184 


52 


14 




185 


30 


7 




186 


70 


34 


40 


188 


61 


10 




189 


86 


68 


45 


190 


83 


32 



so 

I 



20 
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Table 1 (contd. ) 



5 




Formed TBARS (%) ** 




Compound* 


—6 

(Compound cone. 10 M) 


-5 1 
(Compound cone. 10 M) 


10 


191 


- 

95 


95 




194 


14 


3 




197 


15 


5 


75 










205 


10 


3 




206 

A* \J W 


86 


58 




207 


89 


59 


20 










208 

4b V/ O 


91 


60 




209 


65 


48 


25 


210 


85 


82 




211 


83 


47 




212 


22 


10 


30 


213 


7 

• • 


5 




214 


41 


8 




Control 


100 


35 









Each compound No. corresponds to that given in Table 5. 

TBARS formed at the addition of specimen 

Formed TBARS = x 100 

TBARS formed in solvent 



50 



55 



21 



Patent# EP 515 684 ffile://J:VLegaiVFiles - Patent\400-499\RLL-417\Cited references for 417, 544. 912. 361. ■361,1\EP 515684.cpc1 



Page 22 of 95 



EP 0 515 684 A1 



Table 2 













5 






MCLA (%) 






Compound* 


• 


-4 

(Compound cone. 2 x 10 M) 




4/1 
10 


25 




■ 

5 






26 




13 






27 




8 




75 












28 




5 










12 




20 


41 




32 






42 




51 






44 




37 




25 


45 




7 






46 




50 






47 




25 




30 






■ 

26 




48 








49 




15 






50 




5 




35 








• 




51 




12 






52 




20 




40 


53 




22 






54 




33 






55 




26 




45 


56 




27 






57 




15 






69 




10 




50 


70 




12 





55 
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Table 2 (contd.) 



10 



15 



20 



25 



30 



35 



40 



45 



50 





MCLA (%)** 


1 


ComDOund* 


1 -4 

(Compound cone. 2 x 10 M) 


71 


23 




72 


33 


• 


74 


14 




77 


11 




78 


9 




80 


10 




81 


11 




82 


8 




84 


5 




87 


34 




93 


37 




95 


52 




96 


48 




97 


12 




98 


8 




99 


7 




100 


8 




101 


6 




102 


10 




103 


12 




104 


14 




105 


6 




106 


9 
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Table 2 (contd.) 



MCLA (%) 



« * 



Compound 



-4 

(Compound cone. 2 x 10 M) 



70 


107 


4 




108 


2 




109 


7 


75 


111 


4 




142 


49 




166 


41 


20 


170 


0 




171 


22 


25 


172 
173 

« 1 


1 
53 




175 


11 


30 


182 


41 




186 


33 




189 


1 


35 


190 


32 




191 


35 




194 


7 


40 


205 


3 




208 


16 


45 


210 
213 


35 
3 




214 


10 


SO 


Control 


56 



55 
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Each compound No- corresponds to that given in Table 5 



« * 



10 



15 



20 



25 



30 



35 



40 



45 



50 



MCLA {%) = 



Luminescence intensity after 
adding specimen or solvent 

Luminescence intensity before 
adding specimen or solvent 



X 100 (%) 



Table 3 



Compound* 


Compound cone, (x 10"^ M) 


Mobility** 


1 


10 


1.17 


118 


10 


1.17 


185 


10 


1.15 


188 


10 


1.15 


194 


10 


1.00 


197 


10 


1.00 


205 


10 


1.00 


206 


100 


1.00 


208 


100 


1.08 


214 


10 


1.15 


Control 




1.61 



*: Each compound No. corresponds to that given in Table 5. 
** Mobility: Expressed by regarding the mobility of LDL as 1 .00. 
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Table 4 



10 



15 





% 


of 


inhibition* 




Compound* 


* 

(Compound cone. 


10~ 


^ M) 


( Compound 


_5 

cone. 10 M) 


118 


99.7 








100.0. 


194 


39.1 








99.7 


205 


100.0 








99.9 


214 


72.3 

• 








99.0 


Control 


0 



20 



25 



30 



35 



40 



Each compound No. corresponds to that given in Table 5. 



« • 



% of inhibition = 



[1 - (TDjj - NSDj^)] 
(TDj, - NSDj,) 



X 100 



45 



TD^: Total degradation when no specimen was added. 

TDj^: Total degradation when a specimen was added. 

NSD^: Nonspecific degradation when no specimen was 
added. 

NSDj^: Nonspecific degradation when a specimen was added 
[Each expressed in Mg/nig/5 hr] 

***: 10"^ M of the compound 205 was exclusively oxidized 

with 25 MM CUSO4 while others were oxidized with 
10 mM CUSO4 . 



50 



[Best Mode for Embodying the Invention] 
Examples 



Example 1 

55 Synthesis of N-benzyl-3,4.5-trimethoxyanjline (compound N0.I in Table 5) 

9.16 g of 3,4,5-trimethoxyanlltne was dissolved in 50 ml of N.N-dimethylformamide. 6.0 ml of benzyl 
bromide and 7.5 ml of 1,8-cliazabicyclo[5.4,0]-7-undecene (DBU) were added thereto under ice-cooling and 
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the resulting mixture was stirred as such overnight. The . reaction mixture was poured into ice/water and 
extracted with ethyl acetate. The extract was washed with a saturated aqueous solution of common salt and 
dried over magnesium sulfate anhydride. After distilling off the solvent under reduced pressure, the residue 
was subjected to silica gel column chromatography and eluted with n-hexane/ethyl acetate (4:1). Thus 6.52 
5 g of the target compound was obtained, m.p.: 82* C. 

Example 2 

Synthesis of N-ben2ylidene-3,4,5-trimethoxyaniline (intermediate) 

10 

50 g of 3A5-trimethoxyaniline and 31.8 g of benzaldehyde were dissolved in 200 ml of benzene. After 
adding a catalytic amount of p-toluenesulfonic acid, the mixture was heated under reflux for 6 hours in an 
azeotropic dehydrator (manufactured by Dean-Stark). After distilling off the reaction solvent under reduced 
pressure, the residue (solid) thus obtained was recrystalitzed from isopropanol. Thus 72.6 g of the target 
75 compound was obtained, m.p.: 95 ' C. 

Example 3 

Synthesis of N'benzyl-3,4,5-trimethoxyaniline (compound No. 1 in Table 5) 

20 

54.3 g of N-benzylidene-3,4.5-trimethoxyaniline was dissolved in 200 mi of methanol and 3.78 g of 
sodium borohydride was added thereto by portions under ice-cooling. The resulting mixture was stirred at 
room temperature for 3 hours. After distilling off the solvent under reduced pressure, water was added to 
the residue and stirred. The solid thus precipitated was collected by filtering under reduced pressure and 
25 dried. Thus 52.9 g of the target compound was obtained, m.p.: 83 * C. 

Example 4 

Synthesis of N-benzyl-N-methyl'3,4,5-trimethoxyaniline (compound No. 2 in Table 5) 

30 

1 .09 g of N-benzyl-3,4,5-trimethoxyaniline was dissolved in 40 ml of N.N-dimethylformamide. 0.37 ml of 
methyl iodide and 0.72 ml of 1,8-diazabicyclo[5,4,0]-7-undecene (DBU) were added thereto under ice- 
cooling and the resulting mixture was stirred as such overnight. The reaction mixture was poured into 
ice/water and extracted with ethyl acetate. The extract was washed with a saturated aqueous solution of 
35 common salt and dried over magnesium sulfate anhydride. After distilling off the solvent under reduced 
pressure, the residue was subjected to silica gel column chromatography and eluted with n-hexane/ethyl 
acetate (4 : 1). Thus 0.69 g of the target compound was obtained as an oily product. MS: 287(M*), 272, 91. 

Example 5 

40 

Synthesis of N-benzyl-N-ethyl-3,4,5-trimethoxyaniline (compound No. 3 in Table 5) 

The procedure of Example 4 was repeated except that the methyl iodide was replaced with 1.6 ml of 
ethyl iodide. Thus 0.48 g of the target compound was obtained as an oily product, MS: 301 (M^). 286, 180, 
45 91. 

Example 6 

Synthesis of N-(3,4-methylenedioxybenzylidene)-3,4,5-trimethoxyaniline (intermediate) 

50 

The procedure of Example 2 was repeated except that the benzaldehyde was replaced with 41 g of 3,4- 
methylene-dloxybenzaldehyde (piperonal). Thus 82.2 g of the target compound was obtained, m.p.: 112*C, 

Example 7 

55 

Synthesis of N-(3,4-methyIenedioxybenzyl)-3,4,5-trimethoxyaniline (compound No. 37 in Table 5) 

The procedure of Example 3 was repeated except that the N-benzylidene-3,4,5-trimethoxyaniline was 



27 



Patent # EP 515 684 rfiie://J:\Legal\FHes - Paten t\400-499\RLL-417\Cited references for 417, 544. 912« 361. .aeLIVEP 515684.cpcl . Page 28 of 95 



EP 0 515 684 A1 

replaced with N-(3,4-methylenedioxybenzylidene)-3,4,5-trimethoxyaniline to thereby obtain the target com- 
pound, m.p.: 78' C. MS: 317 (M*). 181. 134 

Example 8 

5 

Synthesis of N-(3.4-methylenedioxybenzyl)-N-methyi-3,4,5-trimethoxyanHine (compound No. 38 in Table 5) 

0.50 g of N-(3.4-methylenedloxybenzyl)-3,4,5-trimethoxyanillne and 0.68 ml of 35% formalin were 
dissolved in 10 ml of acetonitrile. Then 0.20 g of sodium cyano borohydrlde was added thereto at room 

10 temperature and further 0.1 ml of acetic acid was added by portions. After stirring as such for 2 hours, 0.1 
ml of acetic acid was added again and the resulting mixture was stirred for additional 30 minutes. To the 
reaction mixture, a 1 N aqueous solution of potassium hydroxide was added followed by extracting with 
diethyl ether. The extract was washed with a saturated aqueous solution of common salt and dried over 
magnesium sulfate anhydride. After distilling off the solvent under reduced pressure, the residue was 

75 subjected to silica gel column chromatography and eluted with n«hexane/ethyl acetate (3:1). Thus 0.47 g of 
target compound was obtained as an oily product. MS: 331 (M ), 316, 196. 135. 

Example 9 

20 Synthesis of N-phytyl-3.4,5-trimethoxyaniline (compound No. 1 22 in Table 5) 

1.83 g of 3.4.5-trimethoxyaniline was dissolved in 30 ml of N.N-dimethylformamide. 4.31 g of phytyl 
bromide and 0.58 g of sodium hydride were added thereto under ice-cooling and the resulting mixture was 
stirred for as such overnight. The reaction mixture was poured into ice/water and extracted with ethyl 
25 acetate. The extract was washed with a saturated aqueous solution of common salt and dried over 
magnesium sulfate anhydride. After distilling off the solvent under reduced pressure, the residue was 
subjected to silica get column chromatography and eluted with chloroform. Thus 0.62 g of the target 
compound was obtained as an oily product. MS: 461 (M^), 446, 183, 168. 

30 Example 10 

Synthesis of N-(1-phehylpentyl)-3.4,5-trimethoxyaniline (compound No. 77 in Table 5) 

12 ml of a 2 mol/l solution of n-butyl magnesium chloride in tetrahydrofuran (THF) was dissolved in 10 
35 ml of dry THF. Then a solution obtained by dissolving 1.64 g of N-benzylidene-3,4.5-trimethoxyaniline in 10 
ml of dry THF was added dropwise thereto. After heating under reflux for 2 hours, water was slowly added 
thereto and the reaction mixture was extracted with ethyl acetate. The extract was washed with a saturated 
aqueous solution of common salt and dried over magnesium sulfate anhydride. After distilling off the solvent 
under reduced pressure, the residue was subjected to silica gel column chromatography and eluted with n- 
40 hexane/ethyl acetate (4:1). Thus 1.67 g of the target compound was obtained, m.p.: 172.3' C. 

Example 1 1 

Synthesis of 3',4',5'-trimethoxy-2-naphthoanilide (intermediate) 

45 

9.16 g of 3,4,5-trimethoxyaniline and 5.1 g of triethylamine were dissolved in 50 ml of chloroform. Then 
a solution obtained by dissolving 9.53 g of 2-naphthoyl chloride in 50 ml of chloroform was added thereto 

dropwise. After stirring overnight, water was added to the reaction mixture followed by extracting with 
chloroform. After drying over magnesium sulfate anhydride, the residue was concentrated under reduced 
50 pressure. The crude product thus obtained was recrystallized from isopropanot to thereby give 16.37 g of 
the target compound, m.p.: 204.9 *C. 

Example 12 

55 Synthesis of N-naphtylmethyl-3.4,5-trimethoxyaniline (compound No. 87 in Table 5) 

380 mg of lithium aluminum hydride was suspended in 30 ml of dry THF and 3*,4*.5'-trimethoxy-2- 
naphthoanilide was added thereto by portions. After heating under reflux for 3 hours, the reaction was 
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ceased by adding ethyl acetate and water. The insoluble matters thus precipitated were filtered through 
celite and then the reaction mixture was extracted with ethyl acetate and dried over magnesium sulfate 
anhydride. After distilling off the solvent under reduced pressure, the residue was subjected to silica gel 
column chromatography and eluted with n-hexane/ethyl acetate (4:1). thus, 2.65 g of the target compound 
5 was obtained, m.p.: 199.3* C. 

Example 13 

Synthesis of 2,6-di-tert-butyI-4-benzylimino-1-one (intermediate) 



11 g of 2.6-di-tert-butyl-1,4-benzoquinone, 5.35 g of benzylamine and 0.5 g of p-toluenesulfonic acid 
were suspended in 100 ml of benzene and then heated under reflux for 5 to 6 hours with an azeotropic 
dehydrator )manufactured by Dean-Stark). After concentrating under reduced pressure, the reaction mixture 
was subjected to a silica gel column chromatography and eluted with chloroform/n-hexane. Thus the target 
15 compound was obtained, m.p.: 147 - 148* C. 

Example 14 

Synthesis of 2,6-di-tert-butyl-4-ben2ylamino-phenol (compound No. 172 in Table 5) 

3 g of 2,6-di-tert-butyl-4-benzylimino-1-one was suspended in 50 ml of ethanol. After adding 1 g of 
sodium borohydride, the mixture was allowed to react at room temperature for 1 hour. Then it was added to 

a solution of benzene and water and extracted. The organic phase was washed with water twice and then a 
solution obtained by dissolving 1 .26 g of oxalic acid in 30 ml of water was added thereto. After distilling off 
25 the solvent under reduced pressure, the residue was recrystallized from ethanol. Thus oxalate of the target 
compound was obtained, m.p.: 168*C (dec). 

Example 15 

30 Synthesis of 2,6-d>-tert-butyl-4-N-acetyi-N-benzylamino-phenol (compound No. 173 in Table 5) 

3 ml of acetic anhydride and 3 ml of pyridine were added to the benzene phase obtained in Example 
14. The resulting mixture was stirred at room temperature for 30 minutes. After concentrating the solvent 
under reduced pressure, the target compound was obtained, m.p.: 154* C. 

35 

Example 16 

Synthesis of N-benzyl-3,5-di-tert-butyl-4-hydroxybenzylamine (compound No. 185 in Table 5) 

40 A mixture comprising 35.1 g of 3,5-di-tert-butyl-4-hydroxybenzaldehyde, 16 g of benzylamine, 0.5 g of 
p-toluenesulfonic acid and 200 ml of benzene was heated under reflux for 4 hours while removing the water 
thus formed. Then the reaction mixture was concentrated under reduced pressure and 200 ml of methanol 
was added to the obtained residue. After adding 4 g of sodium borohydride under ice-cooling and stirring, 
the resulting mixture was stirred as such for 30 minutes and then stirred at room temperature for additional 

45 1 hour. Then the reaction mixture was concentrated under reduced pressure and the residue was extracted 
with benzene and washed with water twice. The organic phase was concentrated under reduced pressure 
and the residue was subjected to silica gel column chromatography (eluent: chloroform). Thus 24.4 g of the 
target compound was obtained. The crystals thus obtained were converted into hydrochloride with the use 
of an ethanoi/hydrochloric acid solution at room temperature, m.p.: 112-113* C. 

50 

Example 17 

Synthesis of 4-[4'-[(trans-1 ,5,9-trimethyl-4,8-decadienyl)amino]phenyl]2,6-di-tert-butylphenol (compound No. 
188 in Table 5) 

55 

A mixture comprising 6 g of 4-(4'-aminophenyl)-2,6-di-tert-butylphenol, 1.57 g of sodium cyano 
borohydride, 1.57 g of sodium sulfate anhydride, 1,2 g of acetic acid and 100 ml of dry methanol was 
stirred overnight at room temperature under a nitrogen gas stream. Then the reaction mixture was 
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concentrated under reduced pressure and the residue was extracted with benzene and washed with water 
twice. The organic phase was concentrated under reduced pressure and subjected to silica gel column 
chromatography (eluent: chloroform : n-hexane = 1 : 1). Thus 6 g of the target compound (oily) was 
obtained. Then the product was converted into hydrochloride by a conventional method with the use of 
5 ethanol/hydrochloric acid, m.p.: 85 - 86' C. 

Example 18 

Synthesis of 4-[(3,4-diacetoxyphenyl)carbonylamino}-pyridine (compound No. 199 in Table 5) 

10 

30 g of 3,4-diacetoxybenzoic acid was dissolved in 50 ml of chloroform. To the obtained solution, was 
added 40 g of thionyl chloride and the resulting mixture was heated under reflux for 2 hours. After the 
completion of the reaction, the chloroform and the excessive thionyl chloride were removed under reduced 
pressure and the crude product thus obtained was used In the subsequent reaction as such without 
75 purifying. 

To a solution obtained by dissolving 0.95 g of 4-aminopyridine in 20 ml of chloroform, was added a 
solution, obtained by dissolving 2.6 g of 3,4-diacetoxybenzotc acid chloride prepared prioriy in 20 ml of 
chloroform, dropwise under ice-cooling and stirring. After further adding 2 g of triethylamine dropwise, the 
resulting mixture was stirred at room temperature for 2 hours. After the completion of the reaction, the 
20 reaction mixture was washed with water twice and dried over sodium sulfate anhydride. Then the chloroform 
was removed under reduced pressure to thereby give 2.8 g of the target compound, m.p.: 270 - 274'* C. 

Example 19 

25 Synthesis of 3-(3',4'-dimethoxyphenyl)-5-chlorobenzoisooxazol (Intermediate) 



To a solution obtained by dissolving 90.8 g of potassium hydroxide in 180 ml of methanol, was added a 
solution obtained by dissolving 15 g of 3, 4-dimethoxy benzyl cyanide and 12.1 g of p-chloronitrot)enzene In 
120 ml of methanol. The resulting solution was stirred at room temperature for 5 hours and allowed to stand 
30 at room temperature overnight followed by adding 500 ml of water. The solid thus formed was collected by 
filtering, washed with water twice, dried and then purified by silica gel column chromatography (eluent: 
dichloromethane). Thus 4,6 g of the target compound was obtained, m.p.: 138 - 139*C.. 

Example 20 

35 

Synthesis of 3-(3',4'-dihydroxyphenyl)-5-chlorob8nzoiso-oxazole (compound No. 205 in Table 5) 



1 g of 3-(3',4*-dimethoxyphenyl)-5-chlorobenzoiso-oxazole was suspended in 20 ml of 57% hydroiodic 
acid and heated under reflux for 45 minutes. After the completion of the reaction, 50 ml of water was added 
40 thereto and the reaction mixture was extracted with diisopropyl ether, dried and concentrated. Thus 1.1 g of 
a dark brown oily product was obtained. This crude product was purified by silica gel column chromatog- 
raphy (eluent: chloroform) to thereby give 0.36 g of the target compound, m.p.: 187 - 190* C. 

Example 21 

45 

Synthesis of 5,6-dlmethyl-l-[(2E,6E)-3,7,11-trimethyIdodeca-2,6,10-trienyl]-4,7-benzimidazoledione 
(compound No. 207 In Table 4) and synthesis of 5,6-dimethyl-1-[(2E,6Z)-3,7,11-trimethyldodeca-2.6,10- 
trienyl]-4,7-benzimidazoledione (compound No. 206 in Table 5) 



50 To a mixture of 0.5 g of 5,6-dimethyl-4,7-benzlmidazoledione and 50 ml of dimethylformamide. were 
added 1 ,2 g of farnesyl bromide and 0.5 ml of DBU. The mixture thus obtained was then stirred overnight. 
Next, it was poured into ice/water, extracted with ethyl acetate, washed with an aqueous solution of common 
salt and dried over sodium sulfate anhydride. After distilling off the solvent under reduced pressure, the 
residue was subjected to silica gel column chromatography (eluent: n-hexane/ethyl acetate). Thus 0.32 g of 
55 the target compound 207 and 0.24 g of the target compound 206 were obtained. 
Rf (n-hexane : ethyl acetate = 1:1) 
compound No. 207: 0.45, oily; and 
compound No. 206: 0.54, oily. 
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Example 22 

Synthesis of 5,6.7'trimethQxy-2.2,4-trimethyl-1,2-dihydroquinoline (compound No. 213 in Table 5) 

5 A mixture comprising 5 g of 3,4,5-trimethoxyaniline, 2 ml of acetic acid and 80 ml of acetone vyas 
heated under reflux for 48 hours. After concentrating the reaction mixture under reduced pressure, water 
and ethyl acetate were added to the residue which was then extracted and dried over magnesium sulfate 
anhydride. After distilling off the solvent under reduced pressure, the residue was subjected to silica gel 
column chromatography (eluent: n-hexane : ethyl acetate = 2:1). Thus 6.52 g of the target compound was. 

70 obtained, m.p.: 1 1 6 - 1 1 9 * C. 

The compounds shown in Table 5 (compounds No. 1 to No. 215) were synthesized by methods similar 
to those described in Examples 1 to 22. 
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♦ With respect to the data of ^H-NMR: 

those expressed in (l) were measured by using CDCI3 + 
CD3OD; 

those expressed in (2) were measured by using CDCI3 + 
DMSO-de ; 

those expressed in (5) were measured by using CD3OD + 
DMSO-de ; 

those expressed in (4) were measured by using DMSO-ds ; 
those expressed in (s) were measured in the form of 
hydrochloride; 

those expressed in ©were measured in the form of 
oxalate; and 

those having no mark were measured by using CDCI3 in 
a free state. 
With respect to the data of m.p.: 

those given in ( ) were measured as hydrochloride; 
those given in < > were measured as fumarate; 
those given in [ ) were measured as oxalate; and 
those having no mark were measured as a free state. 



INDUSTRIAL APPLICABILITY 



35 The compound of the present invention has an effect of suppressing the negative charge of LDL and 
thus suppresses the denaturation of LDL required in the recognition of LDL by scavenger receptors. 
Accordingly it Is available as a drug, more particularly, as a treatment for arteriosclerosis, peptic ulcers, 
cancer, ischemic organopathy, inflammation and pulmonary diseases caused by, for example, silicon dust. 

40 Claims 

1. A drug composition which comprises a compound suppressing the negative charge of LDL and 

pharmaceuticaily acceptable carrier(s). 

45 2. A drug composition as claimed in Claim 1 , wherein the negative charge of LDL is confirmed by agarose 
gel electrophoresis and/or the TBARS level due to the oxidation of LDL with Cu^ . 

3. A drug composition as claimed in Claim 1 or 2 which is a remedy for arteriosclerosis. 

50 4. A drug composition as claimed in Claim 1 or 2 which is a treatment for peptic ulcers, cancer, ischemic 
organopathy, Inflammation and pulmonary diseases caused by, for example, silicon dust. 

5. A drug composition as claimed in each of Claims 1 to 4 which is a compound represented by the 
following general formulae (1) to (VI): 
55 a compound represented by the general formula (I): 
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(I) 



10 



15 



wherein Ri, R2. R3 and R4 are each selected from a group consisting of a hydrogen atom, a 
hydroxy group, an optionally branched alky! group having 1 to 5 carbon atoms, an alkoxy group having 
1 to 5 carbon atoms, a methylthio group, a trimethylsilyloxy group, a methylenedioxy group, a halogen 
atom and a phenyl group; 

Rs is selected from a group consisting of a group represented by the following general formula (1)- 

1: 



20 



30 



- CH(CH2)^R8 

I ^ (I) - 1 

R? 



wherein R? Is selected from a group consisting of a hydrogen atom, an alky I group having 1 to 5 
carbon atoms, an alkenyl group having 1 to 5 carbon atoms, a phenyl group and a cyano group; 

k is an integer of from 0 to 8; and 
25 Rs is selected from a group consisting of an option-ally branched alkyi group having 1 to 20 carbon 

atoms, an optionally branched alkenyl group having 1 to 20 carbon atoms optionally substituted with a 
phenyl group, an optionally substituted phenyl group, an optionally substituted heterocyclic group, a 
cycloalkyi group having 3 to 8 carbon atoms, a naphthyl group, an adamantyl group, a tosyloxy group, 
a hydroxy group and a group represented by the following general formula: 



C02R9 



wherein R9 is selected from a group consisting of a hydrogen atom and an atkyi group having 1 to 
5 carbon atoms; 

35 a group represented by the following general formula (l)-2: 




(I) - 2 



40 -C-VN/fi- (CH2)jjjRi2 



wherein Rio is selected from a group consisting of O, S and NCN; 

R11 represents a hydrogen atom or an optionally branched alkenyl group having 1 to 20 carbon 
45 atoms: 

I is an integer of 0 or 1 ; 

m is an integer of from 0 to 10; and 

R12 is selected from a group consisting of an optionally branched alkyI group having 1 to 10 
carbon atoms, an alkenyl group having 1 to 5 carbon atoms optionally substituted with a phenyl group, 
50 an alkoxy group having 1 to 5 carbon atoms, an optionally substituted phenyl group, a trifluoromethyl 
group, an alkylthio group having 1. to 20 carbon atoms, a halogen atom, a pyridyl group and a 
chloromethyl group; 

a decalyl group, a tetralyl group, an adamantyl group, a tosyl group and a chromanyl group; and 
Rs is selected from a group consisting of a hydrogen atom, an alkyI group having 1 to 20 carbon 
55 atoms, a group represented by the following general formula (l)-3: 

-(CH2)„Ri3 (I) -3 
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wherein n is an Integer of from 1 to 6; and 

Ri 3 is selected from a group consisting of a hydroxy group, an optionally substituted phenyl group, 
a cyclohexyl group and an optionally substituted carboxyl group; 
a group represented by the following general formula (l)-4: 




CH2 CH = 




R 



1 4 



(I) - 4 



10 



15 



20 



wherein p is an integer of from 1 to 3; and 

Ri4 represents a hydrogen atom or an optionally branched alky! group having 1 to 20 carbon 

atoms; and 

a group represented by the following general formula (l)-5: 

•CHa CH = CHRis (I) - 5 

wherein Ri 5 represents a hydrogen atom or a phenyl group; or 
Rs may form each of the groups represented by the following general formulae together with Rs: 



25 



30 




and 



O 



(CH2)ioCH3 



(CH2)9 CH3 • 




C02 CH3 



35 



or a salt thereof; 

a compound represented by the following general formula (II): 



40 



45 




R20 — R2 



(II) 



50 



55 



wherein Ru, R17, Ris and R19 are each selected from a group consisting of a hydrogen atom, a 
hydroxy group, an optionally branched alkyi group having 1 to 5 carbon atoms and an alkoxy group 
having 1 to 5 carbon atoms; 

R20 is selected from a group consisting of O, S, a methylene group and a phenylene group; and 

R21 a group represented by the following general formula (ll)-1: 

- NHR22 (II) - 1 

wherein H22 is selected from a group consisting of an optionally branched alkyI group having 1 to 
15 carbon atoms, an optionally branched alkenyl group having 1 to 15 carbon atoms and a benzyl 
group; 
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and an optionally branched alkenyl group having i to 20 carbon atoms; 
or a salt thereof; 

a compound represented by the following general formula (III): 

5 

R23O 0 
R24 0 C - R25 - R26 (III) 

10 

wherein R23 and R24 represent each a hydrogen atom or an acetyl group; 
R2S represents -NH- or a group represented by the following general formula: 

(CH2)^ 

75 

wherein q is an integer of from 0 to 3; 

R26 is selected from a group consisting of a group represented by the following general formula 
(l!l)-1: 



20 



25 



0 OR27 
(CH2 ) YNHC^^~^ OR 



28 



(III) - 1 



wherein r is an integer of from 1 to 15; and 

R27 and R28 represent each a hydrogen atom or an acetyl group; 

a group represented by the following general formula (ill)-2: 



30 



NH~/ V CO2 R29 



(III) " 2 



35 



40 



wherein R29 represents an alkyi group having 1 to 5 carbon atoms; 

an optionally substituted phenyl group, an optionally substituted piperazinyl group and a pyridyl 
group; 

or a salt thereof; 

a compound represented by the following general formula (IV): 



45 



50 



32 



R 



30 




(IV) 



R3 3"^^^N-^ 



55 



wherein R30 and R31 represent each a hydrogen atom or a hydroxy group; and 
R32 and R33 represent each a hydrogen atom or a halogen atom; 
or a salt thereof; 

a compound represented by the following general formula (V): 
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R3 6 



R3 



(V) 



10 



75 



wherein R34 forms a 5- to 7-nnembered ring wtiich is optionally substituted and may contain 1 or 2 
nitrogen atoms; and 

R35 and R36 are each selected from a group consisting of a hydrogen atom, an optionally branched 
alkyi group having 1 to 20 carbon atoms and an optionally substituted alkenyl group having 1 to 20 
carbon atoms; 
or a salt thereof; and 

a compound represented by the following general formula (VI): 



20 



25 



R37 



R 



38 




(VI) 



30 



35 



wherein R37, R38, R39 and R40 are each selected from a group consisting of a hydrogen atom, a 
hydroxyl group and an aikoxy group having 1 to 5 carbon atoms; 

R/n is a group represented by the following general formula (Vl)-1: 



R45 
I 

C - CH2 - 
I 

R46 



(VI) - 1 



40 



wherein R45 and R46 are each selected from a group consisting of a hydrogen atom, a hydroxy 
group and an alkyI group having 1 to 5 carbon atoms; 

or each of the groups represented by the following general formulae: 



45 



0 

II 

c 



- CH2 - 



and 



CH3 
I 

C = CH 



R42 is an oxygen atom or a group represented by the following general formula (Vl)-2: 
50 - NR47 - (VI) - 2 

wherein R47 is selected from a group consisting of a hydrogen atom, an alkyl group having 1 to 5 
carbon atoms and a benzyl group; and 

R43 and R44 are each selected from a group consisting of a hydrogen atom, an alkyl group having 
55 1 to 5 carbon atoms and an optionally substituted phenyl group; 
of a salt thereof. 

6. A method for screening a remedy for arteriosclerosis which comprises examining an effect of 
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suppressing the negative charge of LDL by using agarose gel electrophoresis. 
Amended claims 

5 1. A drug composition which connprises a compound suppressing the negative charge of LDL and 
pharmaceutically acceptable carrier(s). 

2. A drug composition as claimed in Claim 1, wherein the negative charge of LDL is confirmed by agarose 
gel electro-phoresis and/or the TBARS level due to the oxidation of LDL with Cu^*. 



10 



15 



20 



25 



35 



40 



3. A drug composition as claimed in Claim 1 or 2 which is a remedy for arteriosclerosis. 

4. A drug composition as claimed in Claim 1 or 2 which is a treatment for peptic ulcers, cancer, ischemic 
organopathy, inflammation and pulmonary diseases caused by, for example, silicon dust. 

5. A drug composition as claimed in each of Claims 1 to 4 which is a compound represented by the 
following general formulae (I) to (VI): 

a compound represented by the general formula (I): 




(I) 



wherein Ri, R2, R3 and R* are each selected from a group consisting of a hydrogen atom, a 
30 hydroxy group, an optionally branched alkyi group having 1 to 5 carbon atoms, an alkoxy group having 
1 to 5 carbon atoms, a methylthio group, a trimethylsilyloxy group, a methylenedioxy group, a halogen 
atom and a phenyl group; 

R5 is selected from a group consisting of a group represented by the following general formula (I)- 

1: 



- CH(CH2),R8 

I (I) - 1 



wherein R7 is selected from a group consisting of a hydrogen atom, an alkyI group having 1 to 5 
carbon atoms, an alkenyl group having 1 to 5 carbon atoms, a phenyl group and a cyano group; 
k is an integer of from 0 to 8; and 

Rs is selected from a group consisting of an optionally branched alkyI group having 1 to 20 carbon 
45 atoms, an optionally branched alkenyl group having 1 to 20 carbon atoms optionally substituted with a 
phenyl group, an optionally substituted phenyl group, an optionally substituted heterocyclic group, a 
cycloalkyi group having 3 to 8 carbon atoms, a naphthyl group, an adamantyl group, a tosyloxy group, 
a hydroxy group and a group represented by the following general formula: 

50 CO2R9 

wherein Rg is selected from a group consisting of a hydrogen atom and an alkyI group having 1 to 
5 carbon atoms; 

a group represented by the following general formula (l)-2: 

55 
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II I 
- C - V N 



Rxo / Ri 1 




(I) - 2 



(CH2)j^Ri2 



10 



15 



20 



25 



30 



35 



40 



45 



50 



wherein Rio is selected from a group consisting of 0. S and NCN; 

Ri 1 represents a hydrogen atom or an optionally branched alkenyl group having 1 to 20 carbon 

atoms; 

t is an integer of 0 or 1 ; 

m is an integer of from 0 to 10; and 

Ri2 is selected from a group consisting of an optionally branched alky I group having 1 to 10 
carbon atoms, an alkenyl group having 1 to 5 carbon atoms optionally substituted with a phenyl group, 
an alkoxy group having 1 to 5 carbon atoms, an optionally substituted phenyl group, a trifluoromethyl 
group, an alkylthio group having 1 to 20 carbon atoms, a halogen atom, a pyridyl group and a 
chloromethyl group; 

a decalyl group, a tetralyl group, an adamantyl group, a tosyl group and a chromany! group; and 

Rs is selected from a group consisting of a hydrogen atom, an alkyi group having 1 to 20 carbon 

atoms, a group represented by the following general formula {l)-3: 

-(CH2)nRi3 (I) -3 

wherein n is an integer of from 1 to 6; and R13 is selected from a group consisting of a hydroxy 
group, an optionally substituted phenyl group, a cyclohexyl group and an optionally substituted 
carboxyl group; 

a group represented by the following general formula (l)-4: 



wherein p is an integer of from 1 to 3; and 

Ri4 represents a hydrogen atom or an optionally branched alkyI group having 1 to 20 carbon 
atoms; and 

a group represented by the following general formula (l)-5: 

- CH2 CH = CHRis (I) -5 

wherein R15 represents a hydrogen atom or a phenyl group; or 
Rg may fonm each of the groups represented by the following general formulae together with Rs: 






and 




or a salt thereof; 
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a compound represented by the following general formula (II): 



10 



Rl6 




R20 — R21 



(II) 



19 



75 



wherein Ris. R17, Ris and R19 are each selected from a group consisting of a hydrogen atom, a 
hydroxy group, an optionally branched alkyi group having 1 to 5 carbon atoms and an alkoxy group 
having 1 to 5 carbon atoms; 

R20 is selected from a group consisting of 0» S, a methylene group and a phenylene group; and 

R21 a group represented by the following general formula (ll)-1: 



- NHR22 (II) - 1 



20 



25 



wherein R22 is selected from a group consisting of an optionally branched alkyI group having 1 to 
15 carbon atoms, an optionally branched alkenyl group having 1 to 15 carbon atoms and a benzyl 
group; 

and an optionally branched alkenyl group having 1 to 20 carbon atoms; 
or a salt thereof; 

a compound represented by the following general formula (III): 



30 



R23O 0 
R24O C - R25 



- R26 



(III) 



35 



wherein R23 and R24 represent each a hydrogen atom or an acetyl group; 
R25 represents -NH- or a group represented by the following general formula: 



(CH2)q 



40 



wherein q is an integer of from 0 to 3; 

R26 is selected from a group consisting of a group represented by the following general formula 
(lll)-l: 



45 



55 



0 OR 



27 



(CEznmc^ or^s (iid - i 



wherein r is an integer of from 1 to 15; and 
R27 and R28 represent each a hydrogen atom or an acetyl group; 
50 a group represented by the following general formula (lll)-2: 




R29 (III) - 2 



wherein R29 represents an alkyI group having 1 to 5 carbon atoms; 

an optionally substituted phenyl group, an optionally substituted piperazinyl group and a pyridyl 
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group; 

or a salt thereof; 

a compound represented by the following general formula (IV): 



Rao 



10 




(IV) 



IS 



20 



25 



wherein Fbo and R31 represent each a hydrogen atom or a hydroxy group; and 
R32 and R33 represent each a hydrogen atom or a halogen atom; 
or a salt thereof; 

a compound represented by the following general formula (V): 



R3 4 




R35 



(V) 



R36 



wherein R34 forms a 5- to 7-membered ring which is optionally substituted and may contain 1 or 2 
30 nitrogen atoms; and 

R35 and R36 are each selected from a group consisting of a hydrogen atom, an optionally branched 
alkyi group having 1 to 20 carbon atoms and an optionally substituted alkenyl group having 1 to 20 
carbon atoms; 
or a salt thereof; and 
35 a compound represented by the following general formula (VI): 



R37 



40 




(VI) 



R39 R40 



45 

wherein R37, R38. R39 and R^o are each selected from a group consisting of a hydrogen atom, a 
hydroxy! group and an alkoxy group having 1 to 5 carbon atoms; R41 is a group represented by the 
following general formula (Vl)-l : 



so 



55 



R45 

I 

c - 

I 

R46 



CH2 - 



(VI) - 1 



wherein R45 and FUs are each selected from a group consisting of a hydrogen atom, a hydroxy 

92 



Patent # EP 515 684 rfi(e://J:\Leqal\Flles - Patent\400-499\RLL>417\Cited references for 417. 544. 912. 361 . ,361.1\EP 515684.cpc1 



Page 93 of 95 



EP O 515 684 A1 



group and an alkyi group having 1 to 5 carbon atoms; 

or each of the groups represented by the following general formulae: 



0 



CH3 



II 



- C - 



CH2 - 



and 



- C 



CH - 



10 

15 

20 6. 
7. 

25 



R42 is an oxygen atom or a group represented by the following general formula (VI)-2: 
- NR47 - (VI) - 2 

wherein FU7 is selected from a group consisting of a hydrogen atom, an alkyI group having 1 to 5 
carbon atoms and a benzyl group; and 

FU3 and FU4 are each selected from a group consisting of a hydrogen atom, an alkyI group having 
1 to 5 carbon atoms and an optionally substituted phenyl group; 
of a salt thereof. 

A method for screening a remedy for arteriosclerosis which comprises examining an effect of 
suppressing the negative charge of LDL by using agarose gel electrophoresis. 

Process for the preparation of the drug composition according to claim 5 which comprises combining a 
compound represented by the general formulae (I) to (IV) as defined in claim 5 with a pharmaceutlcally 
acceptable carrier and/or diluent. 



93 



Patent # EP 515 684 ffile://J:\LegaiVFiles - Patent\4Q0-499\RLL-417\Cited references for 417. 544, 912. 361. .361.1VEP 515684.cpcl 



Page 94 of 95 



INTERNATIONAL SEARCH REPORT 

Intttmatlonal Appllcttlon No PCT / JP9 1/00179 



I. CLASSIFICATION OF SUBJECT MATTER (if several dastlficatton tymbolt apply. Indicate all)* 



According to interrutlonal Patent ClaMiftcatlon (IPC) or to both National Clatalflcstlon and IPC 

Int. CI A61K31/10, A61K31/12, A61K31/135, A61K31/155, 

A61K31/16, A61K31/17,A61K31/18,A61K31/185,A61K31/19 



tl. FIELDS SEARCHED 



Minimum Documentation Searched ' 



ClaaaMcatlon System 



Ciaielflcatlon Symbda 



IPC 



A61K31/10, A61K31/12, A61K31/135, A61K31/155, 
A61K31/16, A61K31/17,A61K31/18,A61K31/185,A61K31/19 



Documentation Searched other than Minimum Documentation 
to the Extent that auch Documenta are Included In the Field* Searched • 



IlL DOCUMENTS CONSIDERED TO BE RELEVANT » 



Cateowy * \ - Citation of Document, " with Irwlleation, where appropriate, of the releirant paaaagea " 



I 



X 



JP, A, 57-175119 (Chugai Pharmaceutical 
Co • f Ltd • ) , 

October 28, 1982 (28. 10. 82), 
Claim & EP, A, 63383 

JP, A, 62-145049 (Mitsubishi Casei Corp.), 

June 29, 1987 (29. 06. 87), 

Claim & US, A, 4749701 & EP, A, 228959 



Chemical 


Abstracts, 


Vol. 


.97, 


No. 


25, 


(1982) , 


1- 


-5 


Abstract 


No. 216157g 














Chemical 


Abstracts, 


Vol, 


.108, 


No 


.5, 


(1988) , 


1- 


-5 


Abstract 


No. 37726r 
















Chemical 


Abstracts, 


Vol, 


.98, 


No^ 


19, 


(1983) , 




-5 


"Abstract 


No. 160638r 










' /\ ' ■ ■/ ' 




e * 


Chemical 


Abstractis, 


vol. 


;9iv 


No. 


3, 


(1979), 


1- 


-5 


Abstract 


No. 20144g 
















Chemical 


Abstracts, 


Vol. 


till. 


No 


.25 


, (1989), 


1- 


-6 


Abstract 


No. 229966c 

















Relevant to Claim No. " 



1-5 



1-5 



* Special categorlea of cited documents: >* . . . . 

"A" document defining the general state of the art which is not 
conaidared to be of partleular relevance 

- eartier document but published on or after the intematlonal 
filir>g date 

"L" document which may throw doubts on priodty ciaim(s) or 
which is cited- to establlah the publication date of arwther 
citation or other special reason (as specified) 

"O** document referring to an oral disclosure, uae. exhibition or 
other means 

"P" document published prior to the Intern ationat filing date tnit 
later than the priority date claimed 



T* later document published after the international filing date or 
priority date and not m conflici with the application k>ut cited to 
understand the principle or theory underlying ttw lnv«ntion 

"X** document of partlcutar relevance: the claimed Invention cannot 
be coruidered novel or cannot bo cortsldered to involve an 
inventive step ' 

document of particular relevance: the claimed invention cannot 
tie considered to Involve an inventhre step when the document 
is combirrad with one or more other such documents, such 
combinstioo tsetng oOvkNis to a person sitilted tn the art 

document member of the same patent family 



IV. CERTIFICATION 



Date of the Actual Completion of the International Search 

May 8, 1991 (08. 05. 91) 



Intematlorwl Searching Authority 

Japanese Patent Office 



Date of Mailing of thla Intematlonal Search Report . 

May 20, 1991 (20. 05. 91) 



signature of Authorized Officer 



Form PCT/ISA/2 10 (second sheet) (January 1985) 



Patent # EP 515 684 ffile://J:\Legal\Files - Patent\400-499\RLL-417VCited references for 417. 544. 912, 361 . ,361.1\EP 515684.cpcl 



Page 95 of 95 



Iniernaiional Application No. PCT/JP91/00179 



FURTHER INFORMATION CONTINUED FROM THE SECOND SHEET 



A 


Chemical 


Abstracts, Vol. 


107, 


No-13, 


(1987) , 


1-6 




Abstract 


No. 113589V 








A ' 


Chemical 


Abstra'cts, Vol. 


106, 


No. 7, 


• ■ • 

(i987) > 






Abstract 


No.- 48497b 

• 








• ■ ■ ■ • • • 




1- - 










• 



V.O OBSERVATIONS WHERE CERTAIN CLAIMS WERE FOUND UNSEARCHABLE * 



This international search report has not been established in respect of cenain claims under Article 17(2) (a) for the following reasons: 
1.Q Claim numbers . because th^y relate to subjea matter not required to be soarehed by this Authority, namely: 



2.(~} Claim numbers . . because they relate to pans of the international application that do not comply with the prescribed 

requirements to such an extent that no meaningful international search can be carried out. spedlically: 



3.Q Claim numbers because they are dependent claims and are not drafted in accordaiKe with (he second and third 

sentences of PCT Rule 6.4(a). 



Vi.[3 OBSERVATIONS WHERE UNTTY OF INVENTION IS LACKING ' 



This International Searching Authority found multiple irtventions in this international application as follows: • 



1. ^ As all required additional search fees were timely paid by the applicant, this international search report covers all searchable 

claims of (he international application. 

2. Q As only some of the required additional search fees were timely paid by (he applicant, (his international search repon covers only 

those claims of the international application for which fees were paid, specifically claims: 

. . • > *' ■ - • 

3. Q No required additional search fees were timely paid by the applicant Consequently, this international search report is restricted to 

the invention first mentioned in the claims: it is covered by daim numbers: 

4. Q As ail searchable claims could be searched without effon justifying an additional fee. the International Searching Authority did not 

invite payment of any additional fee. 

Remark on Protest 

Q The additional search fees were accompanied by applicant's protest. 
Q No protest accompanied (he payment of additional search fees. 



Form PCT/lSA/2tO (supplemental sheet (2)) (January 1985) 



